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ABSTRACT 



An arrangement in an intelligent network for queuing' 
incoming calls to a destination number during peak calling 
times and initiating call-backs based on the order that the 
incoming calls were originally placed in the queue. Trans- 
lation tables in a subscriber's telephone switching office 
have terminate attempt triggers and disconnect triggers set to 
the subscriber's number. A disconnect detection triggers a 
query from the telephone switching office to an integrated 
services control point (IS CP), at which point the IS CP 
accesses the first caller in the queue and sends a message to 
the originating office serving the first caller to ring the first 
caller and the subscriber's number. A call to the subscriber's 
number triggers a query from the telephone switching office 
serving the subscriber to the ISCP. If the call is from the first 
caller in the queue, the ISCP instructs the telephone switch- 
ing office to connect the call to the subscriber. If the call is 
not from the first caller in the queue, the ISCP instructs the 
telephone switching office to route the call to an announce- 
ment platform, such as an intelligent peripheral, to collect 
information regarding adding the calling party to the queue. 
The announcement platform supplies to the ISCP the col- 
lected information, including the calling number and the 
time of call, and the ISCP adds the collected information to 
the queue. 

19 Claims, 8 Drawing Sheets 



(SET \lf QUEUING SCHEOULS^ lOO 

T 




WHITE to m 



ISCP MESSAGE 10 SSP: 
IE UU MATE INCOHJKG 
CALL TO CALLED PUTT 



114- 4 CALLEt INPUTS DIGITS ~| 

11 H- MFO.SIIfrTOlSCP 1 

l M ISCP UPDATES CM "] 

121- 4 discokh to ami | 



I DETECT OW-HOOK 4-i" 



IMP ACCESSES (ft, IDEHTIFltS ME IT tig 



m t - - prjqmtt 



QUEUE — 124b 



ISCP SENDS CAU-IAXK UESSAGE TO 
OfUGlKATING SSP 



OWE KITING SSP KINGS CALLING AND CALLED 
STATIONS, IIUS CALLING STATION 



T 



09/29/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 25, 1997 



Sheet 1 of 8 



5,692,033 




09/29/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 25, 1997 Sheet 2 of 8 5,692,033 



OFF-HOOK 



•T01 



m QUERY 





OFF-HOOK 
DELAY * 


^T02 


t QUERY 


















PRIVATE 
DIALING _ 
PLAN 


-T03 


t QUERY 












r 






ON-HOOK . 


-T04 



4 QUERY 



v 





TERMINATING 




ATTEMPT " 


m QUERY 










r 



TT1 



Figure 2 



09/29/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 25, 1997 



Sheet 3 of 8 



5,692,033 



(Iet up queuing schedule)-ioo 



130^ 



SET TRIGG 
(TERMINATING AT 


ERS IN SSP 
TEMPT, ON-H00K) " 


> 


r 


DETECT TERMINATING ATTEMPT - 



— 102 



I 



SEND QUERY 106 



138 




134 "AUTHORIZED 
CALL?" 

lllf 



ISCP MESSAGE TO SSP: 
TERMINATE INCOMING 
CALL TO CALLED PARTY 







ISCP MESSAGE TO SSP: 


112^ — 




ROUTE TO IVR 




+ 


114 — 




CALLER INPUTS DIGITS 






♦ 


116 — 




INFO. SENT TO ISCP 






♦ 


118- — 


- ISCP UPDATES CPR 








120 — 




DISCONNECT CALLER 



DETECT ON-HOOK -'122 



124a- 



I 



ISCP ACCESSES CPR, IDENTIFIES NEXT CALL 



PRIORITY 



QUEUE 



ISCP SENDS CALL-BACK MESSAGE TO 
ORIGINATING SSP 



± 



ORIGINATING SSP RINGS CALLING AND CALLED 
STATIONS, BILLS CALLING STATION 



^124 
-124b 

126 
-128 



Figure 3 



09/29/2003, EAST Version: 1.04.0000 



U.S. Patent not. 25, 1997 sheet 4 of s 



5,692,033 



ssp « 

o 



ISCP 102 
SET TRIGGERS / 



A 



SSP, 

o 



128 



CALL v 
PLACE- 
MENT 





104 

^ » 


108 


QUERY J? 6 


QUEUE 7 ^ 


DflllTP TO IVP ^112 
KUUIt ill J Y K f* '* 


118-* 


CALLING #, CALLED#, TIME / 


UPDATE h 
A DISCONNECT QUEUE 


^120 




122 

4 '\ ' DISCONNECT (ON HOOK) 


INITIATE CALL ^ 


ACCESS 
QUEUE 

130 

L » 


V 

126 

INCOMING CALL 


ACCESS 


QUERY Z 132 


QUEUED * 
UPDATE V 


TERMINATE TO CALLED STATION 


QUEUE j 
134, 136 


138^ 

140 

% ( DISCONNECT (ON HOOK) 




150 

> OFF HOOK 


QUEUE 


P. . 


152 


BLOCK OUTGOING 

CALL (QUEUE) 
PROCESS OUTGOING 
CALL (NO QUEUE) 



TERMINATE, 

C0LLECT 
"1 INFO 
114 



Figure 4 



09/29/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 25, 1997 



Sheet 5 of 8 



5,692 



500 ^"PLEASE ENTER YOUR ACCESS PASSWORD"^) 

ziz 



502- 



DTMF INPUT 



50K.. 



1 



"PLEASE ENTER THE DESIRED QUEUING SERVICE" 

1. DAILY 

2. WEEKLY 

3. MONTHLY 

4. CUSTOM 



508- 



506-4 DTMF INPUT 
ZTZ 



(2) 



"PLEASE ENTER WHICH DAY OF THE WEEK TO 
BEGIN THE CALLER QUEUING INTERVAL" 

1. SUNDAY 

2. MONDAY 

7. SATURDAY 



512- 



I 



516. 



514-J.DTMF INPUT 
"1 



(0800) 



"PRESS 1 FOR AM 
PRESS 2 FOR PM" 
~T~ 



518 ■ 



520> 



DTMF INPUT 

— r~ 



in 



"DOES THE CALLER QUEUING INTERVAL END 
ON THE SAME DAY" 

1. YES 

2. NO 

ze: 



522- 



DTMF INPUT 

} 

(TO FIGURE 5B] 



(1) 



Figure 5A 



510— 


4 

.DTMF INPUT 
4 


(2) 


"PLEASE ENTER THE TIME AT WHICH THE CALLER 
QUEUING INTERVAL SHOULD BEGIN" 



09/29/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 25, 1997 Sheet 6 of 8 



5,692 



Figure 5B 



524 — 



(FROM FIGURE 5A) 

I 



"PLEASE ENTER THE TIME AT WHICH THE CALLER 
QUEUING INTERVAL SHOULD END" 



528. 



526- DTMF INPUT 



± 



(1100) 



"PRESS 1 FOR AM 
PRESS 2 FOR PM" 



530 



I 



DTMF INPUT 



0) 



532 



536 — 



i 



"DO YOU WANT TO SELECT A BYPASS FEATURE 


FOR INCOMING PRIORITY CALLS?" 




l.YES 






2. NO 






* 




534— 


.DTMF INPUT 


(U 








"PLEASE SELECT PRIORITY CALLS BY: 


1. TELEPHONE NUMBER 




2. PASSWORD FROM ANY NUMBER 


3. BOTH" 












538- 


■DTMF INPUT 


(3) 



v 

(TO FIGURE 5C) 



09/29/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 25, 1997 Sheet 7 of 8 5,692 



Figure 5C 



(FROM FIGURE 5B) 



540—-. 



"PLEASE ENTER THE 10-DIGIT TELEPHONE 
NUMBER OF A PRIORITY CALLER" 



I 



542 DTMF INPUT 



544, 



"ANY OTHER PRIORITY TELEPHONE NUMBERS ? 

1. YES 

2. NO" 



(1) 



546- 



DTMF INPUT 



(2) 



548- 



'PLEASE ENTER A PRIORITY PASSWORD, 
WITH THE # SIGN" 



550- 



DTMF INPUT 



552 — 


. (CONFIRM SERVICES) 






f 



55^ 4 END ) 



09/29/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 25, 1997 Sheet 8 of 8 5,692,033 



610 



/ 



620 



AIN QUEUING SERVICE 
TYPE: WEEKLY 
START: MONDAY, 8 AM 
END: MONDAY, 11 AM 



PRIORITY NUMBERS 
• 301 555-1357 
202 555-2468 
703 555-9999 



PRIORITY PASSWORDS 
#54321 
#12346 



CALLING NO. 



CALLING NO. 



CALLING NO. 



TIME 08:03:27.355 



TIME 08:03:27.365 



TIME 08:03:33.627 



612 



614 



616 




CPR, 600 



Figure 6 



09/29/2003, 



EAST Version: 



1.04.0000 



5,692,033 



AIN QUEUING FOR CALL-BACK SYSTEM 
TECHNICAL FIELD 

, Tne present invention relates to an Advanced Intelligent 
Network that enables a subscriber to utilize queuing systems 
in order to handle a large number of incoming calls. 

ACRONYMS 

The written description uses a large number of acronyms 
to refer to various services and system components. 
Although generally known, use of several of these acronyms 
is not strictly standardized in the art. For purposes of this 
discussion, acronyms therefore will be defined as follows: 

Action Control Point (ACP) 

Advanced Intelligent Network (AIN) 

Call Processing Record (CPR) 

Common Channel Inter-office Signalling (COS) 

Data and Reporting System (DRS) 

Dual Tone Multifrequency (DTMF) 

Integrated Service Control Point (IS CP) 

Intelligent Peripheral (IP) 

Multi-Services Application Platform (MSAP) 

Office Action Control Point (OSO-ACP) 

Personal Communications Service (PCS) 

Personal Identification Number (PIN) 

Plain Old Telephone Service (POTS) 

Point In Call (PIC) 

Point of Presence (POP) 

Service Control Point (SCP) 

Service Creation Environment (SCE) 

Service Management System (SMS) 

Service Switching Point (SSP) 

Signaling Point (SP) 

Signaling System 7 (SS7) 

Signaling Transfer Point (STP) 

Transaction Capabilities Applications Protocol 

(TCAP) 

BACKGROUND ART 

In recent years, a number of new service features have 
been provided by an enhanced telephone network, some- 
times referred to as an Advanced Intelligent Network (AIN). 
In an AIN type system, local and/or toll offices of the public . 
telephone network detect one of a number of call processing 
events identified as AIN "triggers". For ordinary telephone 
service calls, there would be no event to trigger AIN 
processing, and the local and toll office switches would 
function normally and process such calls without referring to 
the central database for instructions. An office which detects 
a trigger will suspend call processing, compile a call data 
message and forward that message via a common channel 
interoffice signalling (COS) link to an Integrated Service 
Control Point (ISCP) which includes a Multi-Services 
Application Platform (MSAP) database. If needed, the ISCP 
can instruct the central office to obtain and forward addi- 
tional information. 

Once sufficient information about the call has reached the 
ISCP, the ISCP accesses its stored data tables in the MSAP 
database to translate the received message data into a call 
control message and returns the call control message to the 
office of the network via COS link. The network offices then 
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use the call control message to complete the particular calL 
An exemplary AIN type network for providing an Area Wide 
Centre* service is disclosed and described in detail in 
commonly assigned U.S. Pat No. 5247,571 to Kay et al., 
the disclosure of which is entirely incorporated herein by 
reference. 

The AIN type network has been used to provide a variety 
of flexible services for customers. For example, AIN ser- 
vices have been developed to provide a call-back type of 
service in an AIN network, whereby a caller who reaches a 
busy line can receive a call-back when the busy line is 
disconnected. 

U.S. Pat No. 5,425,091 to Josephs discloses a call-back 
type service in an AIN network, whereby an automatic 
customer call-back (ACQ service subscriber can receive a 
notification when a called party line is no longer busy. 
Specifically, when a caller subscribing to the call-back 
service calls a line that is busy, the calling party is prompted 
via a recorded announcement whether to activate the ACC 
service. If the calling party elects to activate the ACC 
service, the calling party inputs the appropriate DTMF 
signal, and the collected digits of the called party telephone 
number and the calling party telephone number are provided 
to an adjunct processor, illustrated as an intelligent periph- 
eral. The called party line is then monitored, either by the 
adjunct processor or the central office switch, to detect when 
the called party telephone line has reached an idle condition. 
When the idle condition is detected, the adjunct processor 
initiates a call, prompting the called party to call back the 
original calling party who activated the ACC service. 
Alternatively, a three-way call may be automatically origi- 
nated from the adjunct processor to the called party and the 
calling party, whereby following completion of the tele- 
phone call, the adjunct processor is disconnected. 

U.S. Pat No. 5^12,727 to Ranucumar discloses a tele- 
communication switching system integrating intelligent net- 
work services with regular telephone services to control call 
routing based on availability of destination stations. The 
system includes a service control processor (SCP) that keeps 
track of how many telephones at a subscriber premises are 
available for incoming calls by monitoring when a service 
representative at the subscriber premises hangs up the tele- 
phone. Each time a call is disconnected upon hanging up, a 
counter is updated by the SCP in order to determine the total 
number of telephones available to accept incoming calls. If 
the SCP daenmnes that all the telephones are currently used 
during an attempt to route a call to the subscriber premises, 
then a switch will be instructed to place that call on hold 
until one of the telephones becomes available, for example 
by playing a message while the call is awaiting service. 
Alternatively, the call may be routed to a FBX, located on 
the customer's premises, and the FBX either routes the call 
or places the caller on hold, depending on whether or not 
there are any available telephone lines. 

Other systems are known that provide call-back features 
without the use of AIN services. For example, U.S. Pat No. 
5311*574 to Livanos discloses an automatic call distribution 
(ACD) system providing 

automatic customer call-back, whereby a record of a 
calling number is made and stored when no agent is imme- 
diately available to accept the incoming call, and the calcu- 
lated delay before an agent is likely to become available is 
above a predetermined threshold. When an agent becomes 
available, the ACD removes the top entry from the stored 
records, places the call to the received calling number, and 
presents the call to an available agent 
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U.S. Pat No. 5311,583 to Friedes et aL discloses an disconnected, the next person that happens to be calling in 

international priority calling system call-back feature for at that exact time gets through to the destination station, with 

processing a telephone call initiated from a first network to all subsequent callers receiving busy signals. Hence, callers 

a second network having temporarily unavailable resources. attempting to reach the destination station will turn on auto 

The disclosed system completes the call by estimating the 5 dialers having auto-repeat features, whereby the calling 

anticipated time before resources are available, offering the stations automatically call the desired number every thirty 

caller the option of call-back, calling back the caller when seconds until the call is answered. Such a calling pattern by 

network resources are expected to become available, estab- a plurality of callers overloads the switching office serving 

lishing a connection between the two networks, and merging the destination station, in this case the golf course, 

the two calls. Thus, when an end-to-end circuit is not w Moreover, the only callers that actually get through to the 

available for a call directed to an international destination, destination station are those that happen to dial in at the 

the call is transferred to a subsystem within the caller's precise moment that the destination station disconnects with 

domestic network, which provides the caller the options of an existing call. Thus, the plurality of callers would even 

waiting in a queue for the next available circuit, being called preempt the arrangement in the above-identified Josephs 

back, or leaving a telephone number at which the calling J5 patent by calling at the same time that the intelligent 

party can be called back. peripheral or other adjunct processor attempted to initiate a 

U.S. Pat No. 5^03301 toTakahata discloses a telephone call-back in the farm of a typical telephone call, 

apparatus within a telephone exchange and having a call- DISCLOSURE OF THE INVENTION 
back indication to assist a user in remembering whether a 

stored number has been called back. An internal micropro- « Thcrc is a necd for an arrangement that provides a 

cesser includes a memory portion that stores the calling queuing service that organizes callers based on the sequence 

party's telephone number from the telephone number data which me callers dial the destination station, 

detection circuit A second memory stores information indi- There is also a need for an arrangement that prevents 

eating whether an identified telephone number has been callers from preempting a queuing service at the time the 

called back. The telephone also includes a display having a 25 ca ^ e( ^ party disconnects from an existing call, 

call-back flag, indicating whether a displayed telephone There is also a need for a queuing arrangement that can be 

number has been called back. Thus, a user can keep track of implemented by subscribers to a public telephone network 

whether a stored telephone number has been called back. without the necessity for computer-based systems at the 

U.S. Pat No. 5,268,957 to Albrecht discloses an auto- subscribers' premises, 

matic call-back "camp-on* 1 service for a communications 30 There is also a need for providing a queuing service in an 

system such as a voice mail system or private branch advanced intelligent network, whereby outgoing calls from 

exchange (PBX). When a call between two communication the called party's premises (i.e., the destination station) can 

devices cannot be completed due to a called communication be blocked at predetermined intervals to accommodate the 

device being busy or unanswered, the calling party can large traffic of incoming calls at peak hours, 

activate the voice mail system to automatically complete 35 These and other needs are met by the present invention, 

that call whenever the other telephone is placed on-hook whereby an intelligent network manages all calls to a 

without further involving the calling party. One proposed destination number during peak calling times by placing 

procedure involves the calling party depressing a predeter- incoming calls in a queue and initiating call-backs based on 

mined button on the telephone for a predetermined code the order that the incoming calls were originally placed in 

once the calling party determines that the called party is 40 the queue. 

busy. The predetermined code is received by the communi- in accordance with the present invention, all calls to a 
cation system, which notifies the voice mail system of the subscriber number are intercepted and placed in a queue 
automatic call-back request and transmits the called and during peak calling times. A call to the subscriber's number 
calling number for storage in predetermined memory loca- triggers a query from a telephone switching office serving 
tions of the voice mail system. The eqiupment in the voice 45 the subscriber to an integrated services control point (ISCP). 
mail and communication systems periodically interrogate The ISCP instructs the telephone switching office to route 
the called number until it is found on-hook. Once the called the call to an announcement platform that notifies the calling 
number is found on-hook, the voice mail system tries to party of the queuing arrangement If the calling party desires 
complete the call by ringing the calling party and then the to be entered into the queue, the calling party enters specific 
called party. Should the calling party be off-hook at the time, 50 digits in response to prompts from the announcement plat- 
the communication system tries again to complete the call form, Trie telephone switching office sends a message for the 
when both parties are found on-hook. ISCP to add the calling party to the queue, and the ISCP adds 
Thus, the disclosed systems use computer-controlled sys- to the queue a record comprising the called and calling party 
terns to perform call-back functions. In addition, any numbers, and the time of the call, 
queuing-type arrangement is provided by the localized dis- 55 At the time that the subscriber disconnects an existing 
tribution systems serving "a group of agent stations, for telephone call, the telephone switching office serving the 
example a plurality of service representatives connected to subscriber notifies the ISCP of the completed call. The ISCP 
a PBX. - 1 then accesses the queue, and notifies the originating tele- 
Many businesses, however, do not own private branch phone switching office to ring both the calling party iden- 
exchanges, but rather rely on one or two telephone lines for 60 tified in the queue and the subscriber. Upon receiving the 
their operations. However, such businesses may receive a incoming call, the telephone switching office serving the 
large volume of calls at certain times of the week. For subscriber sends a message to the BCP regarding the 
example, a golf course may accept reservations for tee times incoming call. The ISCP, recognizing the calling party as the 
for the following week every Monday at 8:00 a.m. At that number at the top of the queue, sends a command to the 
time, persons desiring a reservation begin calling the desti- 65 telephone switching office to terminate the call to the 
nation station. The first caller gets through, but subsequent subscriber, at which point the queue is advanced for the next 
callers receive busy signals. When a first call is caller at the time the subscriber disconnects the calL 
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In another aspect of the present invention, the central The end offices 10 arc typically arranged into a local 

office serving the subscriber (Le,, the destination station) is exchange carrier network typically including one or more 

set to block all outgoing calls from the destination station at tandem switching offices 12 providing trunk connections 

the time of peak usage. Thus, the blocking feature enables between end offices. As such, the local exchange carrier 

the destination station to serve all the calling parties in the 5 network comprises a series of switching offices 10 intercon- 

queue as quickly as possible. nected by voice grade trunks 14. As known in the art, one or 

These and other advantages of the present invention will mart trunks will typically connect one or more switching 

become readily apparent upon the review of the following offices to at least one switch in other carrier networks (not 

detailed description and accompanying drawings, and the shown). 

appended claims. 10 Each switching office 10 has at least mimmal SS7 sig- 

BRIEF DESCRIPTION OF DRAWINGS naling capability, which is conventionally referred to as a 

Reference is made to the attached drawings, wherein signaling point (SP) in reference to the SS7 network. In the 

dements having the same reference numeral designations local exchange network, at least one of the switching offices 

represent like elements throughout, and wherein: 10 > 30(1 preferably all, are programmed to recognize iden- 

HG. lis a block diagram illustrating an advanced intel- 15 tffiedevenbe*^ 

ligent network using the queuing arrangement according to switching office » triggers alransaction Capabihties Apph- 

a preferred embodiment of the present invention. f^ 1 * query message through the signal- 

HG. 2 is a diagram illustrating triggers that may be set in " ** P °f 

fiL . ^ .... f . ~ - 7 20 for instructions relating to AIN type services. Switching 

one of the service switching points of FIG. 1. ~ - « ^ , „ .J r . . ,. _ 

^ - * j * ^ „ . 20 offices having the full PIC recognition and signaling capa- 

' 3 15 a s ™P^ * flow du 8 ram ofth f c ^}P rocc f ssm 8 bilities arc referred to as service switching points (SSPs). 

steps for executing the queuing arrangement of the preferred . ,/ \. . 

enAodiment of the present invention: ™* ISCP M offers AINjoubng control funcUonahties to 

. . mi ^ ^ . 1 „ . customers of the local exchange earner. For example, the 

FIG. 4 is a diagram ^stratmg the call processmg mes- * coiitainmicistomer 

sages transmitted between the AIN elements of FIG. 1 25 «, "ZT //-™>\ * ^ „. n • • 

during the queuing arrangement of the present invention. t*° me rccards «»»).*»■ ^ pnx f ssing m 

VJ " . ^ 7 7 response to respective triggers. The ISCP 2$ may also access 

™ S /J A > 5B 50 » procedure for a fl for example, to supplement its routing 

subscriber of the queuing arrangement to program the ISCP CCftain serviccs . ^ me preferred systcm , a second 

of FIG. 1 using an interactive voice response application. of fce B CP is to serve as a mediation point 

FIG. 6 is an illustration of a Call Processing Record stored 30 5^^^^ ^ jscp 20 mediates queries and responses 

in the ISCP of FIG. 1 in accordance with the queuing between the local exchange carrier network components and 

arrangement of the present invention. databases operated by other carriers. 

BEST MODE FOR CARRYING OUT THE The ISCP 20 is an integrated system, and includes a 

INVENTION 33 Service Management System (SMS) 24, a Data and Report- 

The present invention provides an arrangement in a public in S System (DRS) 26 and thcJacttial database referred to as 

telephone network offering intelligent services for queuing a Service Control Point «&F0j^The ISCP also typically 

all calls to a subscriber at a destination number during peak includes a terminal subsystem referred to as a Service 

calling times and initiating call-backs based on the order that Creation Environment or SCE 28 for rjogramming the 

the calls were originally received by the public telephone 40 database m *e SCP for the services subscribed to by each 

network. The present invention takes advantage of the call individual business customer. The components of the ISCP 

processing functions of an intelligent network, also referred **c connected by an internal, high-speed data network, such 

to as an advanced intelligent network (AIN), to provide a as a tokcn ^ network 30. 

flexible queuing arrangement without the necessity of addi- The switches 10 typically comprise rrogrammable digital 
tional equipment at the subscriber premises. A brief descrip- 45 switches with common channel interoffice signaling (COS) 
tion will be provided of the AIN implementing the queuing communications capabilities. One example of such a switch 
functions of the present invention, followed by a description is a 5ESS type switch manufactured by AT&T, although 
of the queuing operations and call-back functions as imple- other vendors, such as Northern Telecom and Seimens, 
mented in the disclosed AIN. manufacture comparable digital switches which could serve 
FIG. 1 provides a simplified block diagram of a public 50 & toe SSPs and SPs. The SSP type mmlementation of such 
telephone type communications network having program- switches differs from the SP type implementation of such 
controlled nodes to provide advanced service capabilities. switches in that the SSP switch includes additional software 
The network shown in FIG. 1 resembles the type shown in 10 recognize the full set of AIN triggers and launch appro- 
US. Pat No. 5,247,571 to Kay etal., me dudosure of ^ pnate queries. 

is incorporated in its entirety by reference, and is thus also 55 Within the local exchange network, the COS network 

referred to as an Advanced Intelligent Network (AIN), includes one or more Signaling Transfer Points (STPs) 16 

wherein the program-controlled nodes are also referred to as and data links shown as dotted lines between the STP 16 and 
"AIN nodes" or "AIN elements". The telephone network of the switching offices 10. Typically, STPs 16 are irople- 

FIG 1 includes a switched traffic network and a common mented as matching or mated pairs, to provide a high level 

channel signaling network used to carry control signaling 60 of redundancy. A data link also connects each of the STPs of 

and the like between nodes of the switched traffic network pair 16 to the ISCP 20. One or more data links also connect 

The network of FIG. 1 includes a number of end office the STPs 16 in the local exchange carrier network to mated 

switching systems 10, also referred to as service switching pairs °f STPs in networks of a second carrier (not shown), 

points (SSPs) for reasons discussed later. The end office The local exchange carrier network may also include one 
switching systems 10a and 10b provide connections to and 65 or more intelligent peripherals (IPs) 18 . The IP 18 proy jdes- 

firom local communication lines coupled to end users equip- enhanced annc^ c odeai or^capaS^Bef 

ment and/or speech recognition. The IP 18 connects to the switch 
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10 of the local exchange carrier network via an appropriate Far an AIN type service, such as call redirection based on _ 

line circuit The TP 18 communicates with the ISCP 20 \ data stored iifthelSCP 20, the end offices and/or tandems are 

through a data communication network 32 separate from the \ SSP capable and detect one of a number of call processing 

telephone company switching offices and associated inter- J events, each identified as a 'point in call* (PIQ, to trigger 

I office signaling network. The data com muni ca ti on network J AIN type processing. Specifically, in response to such a PIC, 

32 is preferably a packet switched network that serves as a ' a sw it c hing system such as switch 10 suspends call 

signaling network enabling coinrnunic^ons between AIN pr^^ compiles a call data message, also referred to as 

dements including the IP and me ISO?. Theaetwork 32 £ TCAP query mcssagCt wd fmfa ^ ^ ^ ^ 

^ SP °^™ Sag ^ USU1 l! ? to f aK ^ trans P°J t £ °to«>l common channel interoffice signalling (COS) links and one 

£?v M s5^^^ 10 or more STPs 16 to an ISCP 20 If needed, the ISCP 20 can 

Commonl^ assigned copenLg application Ser. No. ^ SW ^ ng ^tain and forward 

08/248,980, filed May 24^994, entiSed "Advanc^ Intel- a <^ h ^™» H ?f aCnt 

ligentNctworkwim^ re *f hcd * c 20, the ISCP ^ accesses its stored data 

Integrated Services Control PoinF (attorney docket no. OT ****** Abases to translate the 

680-076) provides a detailed disclosure of an AIN type 13 received data into a call control message and returns the call 

network, including the structure of an SSP switch, the contro1 message to the switching office via the STP 16 and 

structure of an ISCP and the structure of an IP, and the the appropriate COB links. The switching office 10 uses the 

disclosure of that application is incorporated herein in its call control message to complete the particular call through 

entirety by reference. the public switched network in the manner specified by the 

The end office switching system 10 normally responds to 20 subscriber's data file in the ISCP 20. 

a service request on a local communication line connected Li a mediated call processing operation, a switch such as 

thereto, for example an off-hook from station X followed by SSP switch 10 reaches a point in call (PIC) in processing a 

dialed digit information, to selectively connect the request- particular call which triggers AIN type processing. A variety 

ing line to another selected local communication line, for G f triggers are known including the full range of AIN 

example to the line to station Z. The connection can be made 25 triggers, such as off-hook, off-hook delay, private dialing 

locally through only the connected end office switching plailj numbers (e . g . 500) 8 00, 900), tenmnating 

^ Y 8 ° * a nUmbCr ° f attempt, etc. In /espouse to the PIC trigger, the switch 10 

«wjtetong systems. launches a TCAP query through the STP 16 to the ISCP 20. 

In the normal call processing, the central office switching ^ KCP 20 accesses the relevant call processing record 

system 10 responds to an off-hook and receives dialed digits 30 (CPR) for the subscriber. 

from the calling station. The central office switching system _ <™,^ •« /• „ , 

analyzes the received digits to determine if the caU is local f ™ e S ^ 22 7* ~ ntam * ^ Passing record (CPR) 

or not If the called station is local and the call canbe ^JT^L , I "TfT ™ ° n 

"T6m3Tted through the one central office (intraoffice call), P^cmar type ofcall. The subscriber has previously com- 

e.g7fromcaffing^^ 35 m ™^ d how CH ? m f^ should be r^ocessed, and the 

office 10a, the antral office switching system connects the ^™ cl *™ estabL5hed fc ^ , 

calling station to the called station. If, however, the called ^ K m me ^ J 

station is not local, e.g., from calling station Y to called ^ SCP 22 accesses the CPR to determine how to 

station Z, the call must be completed through one or more process the particular call and returns an appropriate 

distant central offices (interoffice call), and further process- 40 instmction > m a TCAP response message, to the ISCP 20. 

ing is necessary. If at this point the call were connected ^h* KCP 20 tarn performs a mediation function. The 

serially through the trunks and appropriate central offices ISCP 20 formulates an appropriate TCAP response message, 

between the caller and the called party using in-band and transmits that message through SS7 links and one or 

signalling, the trunks would be engaged before a determi- morc ^ YPs 16 10 mc switch 1° and the switch processes the 

nation is made that the called line is available or busy. 45 caU accordingly. 

Particularly if the called line is busy, this would unneces- To further understand the access to trigger functionality, it 

sarily tie up limited voice trunk circuit capacity. The COS will be helpful first to consider the relationship between 

system through the STP's was developed to alleviate this various trigger events. FIG. 2 provides a logical illustration 

problem. of the relationship between a number of different triggers 

Id the COS type call processing method, the originating 50 mat rnay be encountered on any given call. A number of 

end office switching system suspends the call and sends a triggers may be set in an originating office, such as an 

message through the COS network to the end office switch- off-hook trigger TOl, an off-hook delay trigger T02, an 

ing system serving the destination telephone line. The ter- individualized dialing plan trigger T03, and an on-hook or 

minating end office determines whether or not the called disconnect trigger T04. Such triggers are set by defining a 

station is busy. If the called station is busy, the terminating 55 pou« in call (PIC) in the subscriber profile for the calling 

end office so informs the originating end office via COS party's line in the switching office serving that line. An 
message, and the originating end office provides a busy p\ off-hook PIC triggers a query immediately whenever a user 

signal to the calling station. If the called station is not busy, ' iakcs a station off-hook. An off-hook delay PIC triggers a 

the terminating end office so informs the originating end query whenever a station gc^sjoff-hook, however, the switch 

\ office. The originating office provides ringback to the caller, 60 launches the query after" collecting dialed digits.- An indi- 

and the terminating office applies ringing current to the line vidualized dialing plan PIC triggers a query if a user dials a 

to the called party. When the telephone station connected to predetermined or 'plan' number. An on-hook, or disconnect, 

the called line goes off-hook, the terminating switching PIC is the converse of the off-hook PIC, and triggers a query 

office informs the originating switching office, and the two whenever the station goes on-hook. 

offices establish a telephone connection via the trunks and 65 As shown by FIG. 2, the triggers have a logical hierar- 

end offices (and/or tandem offices) of the network between chical relationship. If an off-hook trigger or an off-hook 

the calling and called stations. delay trigger is set against a particular line, then the switch 
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launches the query every time that a station on that line goes that a large number of callers will attempt to call between 
off-hook. The response to that query controls subsequent 8:00 and 11:00 AM in an effort to reserve a tee time, with the 
processing of the call By contrast, an individualized dialing heaviest influx of calls between 8:00 and 9:30 A.M. Thus, 
plan trigger controls call processing only if the caller dials the pro shop wishes to set up a queuing call-back system 
a particular number, assuming that there was no off-hook 5 whereby callers to the pro shop are identified and queued for 
trigger already set automatic callback by rerouting incoming calls to an Inter- 
Other triggers are set in the texrriinating office, such as the active Voice Response (IVR) system that queries whether 
terminating attempt trigger TCI. Such triggers are set by toe caller wants to be added to a queue, 
defining a point in call (PIC) in the subscriber profile for the The rerouting of the call to the IVR for placement in a 
called party in the serving switching office, as identified by 10 queue utilizes a termination attempt trigger set in the profile 
that party's telephone number. An outgoing call may pro- record of the line for the subscriber In the example, the 
duce a trigger in the originating switching office which subscriber utilizes the station Z, and the switch 10a provides 
results in some ATN processing based on the caller's cus- normal service to that line, although outgoing calls can also 
tomized service. When the call reaches the terminating be blocked (discussed below). The profile record for the line 
office, the call may trigger some processing based on die 15 to station Z includes the information needed to establish a 
called party's customized service. PIC for a termination attempt trigger against that line. 

The types of AIN triggers discussed above are exemplary Assume a caller at station X dials the telephone number 

only. A variety of additional triggers are known. Examples of station Z. Hie SSP switch 10a detects the termination 

of known AIN triggers include: off-hook immediate, off- attempt trigger. In response, the SSP switch 10a formulates 

hook delay, trunk seizure, primary rate interface, individu- 20 a TCAP protocol query message and sends that message 

alized dialing plan, office dialing plan, transit network through the SS7 network, including one or more STPs 16, to 

selection, originating line information, directory number, the ISCP 20. In accord with the TCAP protocol, the query 

automatic route selection, automatic alternate routing, basic includes a variety of information relating to the present call, 

rate interface feature button, terminating attempt, including called and calling party numbers and other rel- 

disconnect, and virtual numbers. 23 evant information about the current call, such as the time of 

All such triggers cause a program controlled switch to me call- 
initiate a query to a remote database, in an ISCP, SCP or the The ISCP utilizes the dialed digits to access an appropri- 
like. Hie database responds with information for controlling ate call processing record. Hie record may be within its own 1 
further processing of the call by the switch and/or other ^ internal SCP type database, or the ISCP may access a record 
network elements (e.g. IPs). in a separate database. The record indicates different proce- 
According to the present invention, such triggers are used dures to be used at different times, for example" different 
enable the BCP^to mediate a plurality of calls to a priority bypass i levels sset withmttiequeuemterval.If the call 
subscriber station'' by providing a queuing service that occurs between times i t and t^, the ISCP transmits a TCAP - 
records the order of mcoming-^calls in a queue list and 35 respo nse message through SS7 data links and one or more 
performs a call-back from thequeue list when the subscriber STPs to the SSP to route the call to an IVR platform, resident 
station is no longer busy. Tlie-present invention maintain s a in cither the SSP serving the subscriber as IVR platform 18'- 
call processing record for the subscriber of the queuing In FIG- 1, another SSP or an auxiliary platform such as the 
service. The call processing record includes a subscriber IP. For purposes of further discussion, it will be assu med that / 
profile identifying the operational parameters of the queuing ^ the SSP routes the call to the IP 18. 
service, including start time and stop time. At the start of the The IP 18 processes the call as a call to the particular 
queuing interval, the ISCP outputs a message to the end subscriber's mailbox, e.g. by playing the subscriber's per- 
office switch 10a serving a subscriber Z to the service. Upon sonalized greeting and recording digits input by the caller 
receiving the message from the ISCP, the end office switch indicating whether the caller wants to be added to a queue. 
10a updates its switch translation tables to set a termination 45 At the destination station, the subscriber is having a 
attempt trigger and a disconnect (on-hook) trigger on the telephone conversation with an earlier calling party from the 
local communication line serving the subscriber Z. queue to set up the desired reservation. After that reservation 
The termination attempt trigger causes the end office 10a is completed, the subscriber and caller complete the call by 
to send a TCAP query message when an incoming call to the hanging up, which activates a disconnect trigger in the SSP 
subscriber station Z is attempted, enabling the ISCP to so 10a. The trigger causes the SSP to notify the ISCP that the 
mediate the incoming call Similarly, the disconnect trigger destination station is able to receive the next caller in the 
causes the end office 10a to send a TCAP query message queue. 

when the subscriber Z disconnects with an existing call, FIG. 3 is a simplified flow diagram of the call processing 

enabling the ISCP to select the next call from the queue. steps for performing the queuing arrangement of the present 

Thus, the ISCP mediates the queuing arrangement for the 55 invention. In addition, FIG. 4 is a message flow diagram 

subscriber Z, without the necessity for expensive customer between the SSP 10a, the SSP 10b. and the ISCP and 

premises equipment illustrates the various queuing arrangements of the present 

Consider now one example of use of the queuing tunc- invention. The first step of the queuing process is to set up 

tionality of the present invention to queuing and call-back a queuing schedule in step 100. As discussed below with 

services for one subscriber Z in FIG. 1, also referred to 60 respect to FIGS. 5A-5C, the queuing schedule may be set up 

herein as the destination station. Assume now that the either by contacting a network service representative upon 

subscriber has opted to set up a queuing service during a initiation of the service, or more preferably by performing an 

time period between times t x and tj in anticipation of a large interactive voice response session using the intelligent 

number of incoming calls from prospective customers. For peripheral 18. Hie queuing schedule established in step 100 

example, the subscriber is a pro shop of a golf course that 65 is stored as part of the call processing record (CPR) in the 

accepts tee time reservations for the upcoming week starting SCP database 22 of FIG. 1. The ISCP 20 outputs messages 

at 8:00 AM every Monday morning. The pro shop estimates to the corresponding SSP 10a via the COS links in response 
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to the information stored in the CPR. Specifically, the CPR priority caller, a priority flag is set in the subscriber profile 

includes the subscriber profile identifying the start and stop to bypass the queue. 

times of a queuing interval. The ISCP outputs a TCAP Thus, the ISCP updates the CPR of the subscriber station 

message to the SSP lOoat the start time stored in the z t0 a queue haying the calling party numbers 

^emi^ schedule in the CPR meeting the SSP 10a to set 5 cd on ^ ^ of ^ ^ rf ^ ^ ^ 

the termmat^ attempt tagger and the *mnn«* (on-hook) f ^ be attcmpting to reac h the sub- 

trigger on the line serving the subscriber Z. Hence, if the .J~V TTT y ■ ; , K ' " T !,^L 

. , , , ... ^° ^ _^ ^ , scriber station Z at approximately the same time, the ISCP 

queuing schedule indicates a start time for the queuing ~T mi ~. ^umj^ ~7' r it 

<L^™»«» of enn Q ™ w^„j q „ TT , iW ,. „ T o~£ 20 will arrange the queue based upon the actual time of each 

~?£ap™^^ ^ as agnized by the COS network. As shown in FIG. 

outputs a TCAP message to the end office J>br 10a to set , n - - A *- . 

terminating attcin^ 10 * ** SSP 10fl J** 0 "? 5 * c ^ atl T ' ,h SJ3~ 

,. c c # kT cmKc^w « rt if ^ -z / rt ' t<m request message is sent via the COS links and the STP 16; 

knes serving Uie subscriber golf course Z (step 102). J^^y if the IVR functions are performed by the IP 

Alternatively, the triggers can remain set at all tunes, and the ~" " iS^wT^ ! . 

ISCP w01 provide different call processing instructions for 18 ' * c message is sent to the ISCP 20 via the data 

various caUs at different times. „ commumcat1011 netWQrk 32 

Once the triggers have been set in the SSP 10a, the golf TC £ Sesame time tiiat the queue message is sent to the 

course Z is ready to process incoming calls using the ISCP 20 from the IVR platform, the AIN element perform- 

queuing arrangement In the preferred implementation, the in « OP* 3 * 100 disconnects the call, and sends a 

queuing procedure will continue until a message is received dtacon »f? t0 me ^ginating SSP via the COS 

from the ISCP 20 to remove the triggers, generated in M network in step 120. 

accordance with the queuing schedule in the subscriber During the queuing interval stored in the ISCP 20, the 

CPR, or due to a subscriber override requesting cancellation subscriber station Z receives telephone calls only from 

/ of the queuing arrangement When an incoming call comes callers that are authorized to be terminated to the subscriber 

( into the end office SSP l«o for the subscriber Z in step 104, ^ Authorized callers are identified as those at the top of ^ 

I the end office SSP 10a recognizes the incoming call as a 25 ^ <l ucue » «m* a^ers previously identified in the subscriber J 

\ terminating attempt on the telephone line for the subscriber profile by a predetermined calling number or a password, 

y, and recognizes the point in call as a terminate attempt described in detail below. ^ 

(rigger set for the line for the subscriber Z The SSP 10a in An on-hook or disconnect trigger is set in the profile 

response suspends call processingr comp&es a call data record for the line serving the subscriber station Z. When the 

message, and forwards the message as a TCAP query 30 subscriber station goes on-hook at the end of a telephone 

message to the ISCP 29 via the CC3S links and the SSP 16 call, the SSP 10a in step 122 sends a TCAP query message 

(step 106)- Upon receiving the TCAP query message, the to notify the ISCP 20 of the disconnect trigger indicating that 

ISCP 20 in step 107 accesses the customer profile record for the current call is disconnected. The TCAP message typi- 

the subscriber Z and determines whether there is a priority cally will include the telephone number of the subscriber 

caller flag set in the subscriber profile (described below). If 35 station Z. In response to the TCAP message, the ISCP 

there is no priority flag, the ISCP in step 108 identifies that accesses the CPR for the subscriber Z in step 124 to obtain 

a queuing service has been initiated. If there is yet no queue the next caller in the queue based on the stored telephor 

(i.e., the calling party is the first caller), the ISCP sends a number. If the priority flag is set in step 124a, the priori! 

message for the SSP 10a to terminate the call to the line caller is identified as the next caller. If there is no prioril 

serving the subscriber Z. If there is a queue, the ISCP checks 40 flag, the next caller in the queue is identified in step 124b 

in step 110 whether the calling party is the caller at the top the next caller, 

of the queue. After retrieving the next calling party information from 

If the ISCP 20 determines that the incoming call is not an the queue, the ISCP 20 in step 126 sends a TCAP informa- 

authorized call (Le., a caller at the top of the queue), the tional message to the SSP serving the next calling party to 

ISCP sends a message in step 112 requesting the SSP 10a to 45 initiate a call-back operation. For example, assuming that 

route the mcoming call to an interactive voice response the next calling party in the queue is subscriber Y, the ISCP 

(IVR) unit in order to collect caller information. The IVR 20 sends a message to the SSP 10b to initiate a "Repeat Call" 

application, resident in either the SSP 10a or the IP 18, feature with respect to the line to subscriber Y. The message 

initiates a session with the calling party that plays an also identifies the destination number (e.g., of station Z) for 

announcement notifying the caller of the queuing arrange- 50 use with the Repeat Call feature. With this feature, the SSP 

ment The announcement also prompts the caller to input lOfc will generate a new call from the line to station Y to the 

certain digits (eg., *66) to receive a call-back when the destination Z but will ring station Y only when there is an 

caller's turn in the queue comes up. If the caller is a priority answer at station Z. As part of the ''Repeat Call" process, the 

caller that uses a password that is recognized by the CPR SSP 106 initially generates an mcoming call message in step 

(see FIG. 6), the caller will enter that password to bypass the 55 130 and sends that message to the terminating switching 

queue. office 10a serving the subscriber Z via the SS7 network. 

If the caller inputs the digits indicating a desire to be Similar to step 106 above, the terminating switching office 

placed in the queue in step 114, the AIM element executing 10a detects the terminating attempt trigger on the line 

the IVR (either the SSP 10a or the IP 18) collects the serving the subscriber Z and in response suspends the call 

information from the caller and sends a message in step 116 60 and generates a TCAP query message to the ISCP 20 

to the ISCP 20 to add the calling party_toJhe,qu eue. The including the calling number and the called number in step 

message to the ISCP includes the calling party number, the 132. The ISCP 20 accesses the CPR of the called party Z and 

called party number, and the time of the call. The ISCP 20 determines that the calling party is either a priority caller 

updates the queue in step 118 by accessing the called party (step 133) or the first caller in the queue (step 134). In 

CPR and updating the queue stored in the CPR to include the 65 response, the ISCP updates the queue (or clears the priority 

calling party number based on the identified time of the call. flag), and sends a TCAP message back to the terminating 

If the calling party is identified in the subscriber profile as a SSP 10a in step 138 to terminate the mcoming call to the line 
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serving the subscriber Z. The terminating end office 10a 
rings station Z, and that office sends an SS7 message to the 
originating end office 10b when the called party answers at 
station Z. At that time, the originating end office 10b rings 
station Y, and the two offices connect the call through the 
trunks and tandem offices). Once the connection is made, 
the originating end office 10b begins billing the call to the 
calling party Y. 

Thus, the IS CP 20 maintains full control over the incom- 
ing calls to the line serving the subscriber Z during the time 
interval specified in the customer profile record for sched- 
uling the queue. At the time that the queuing arrangement is 
to be turned off, specified in the CPR, the ISCP 20 outputs 
a message to the SSP 10a to cancel the triggers to resume 
normal call processing of the line serving the subscriber Z 
In response, the SSP 10a will remove the triggers set on the 
line serving the subscriber Z, resuming normal call process- 
ing operations. 

Thus, the present invention enables a subscriber station to 
use an effective queuing arrangement without the need for 
purchasing or leasing expensive customer premises 
equipment, such as computer control processing devices 
such as PBXs. 

In another feature of the present invention, the queuing 
arrangement of the present invention can prevent outgoing 
calls while incoming calls are in queue. For example, during 
busy intervals, a subscriber Z may set up his or her services 
so that no outgoing calls may be placed in order to process 
all calls in the queue as quickly as possible. If desired, the 
system may require a password for outgoing calls, thereby 
limiting calls to authorized users, such as owners or man- 
agers of the commercial business at the subscriber station Z 

An exemplary call flow diagram of mis process is shown 
in FIG. 4. An off-hook trigger is set in the SSP 10a during 
at least a portion of the queue interval. For example, the 
off-hook trigger may be set during the entire queue interval, 
or during a subset of the queue interval. Each time that the 
station serving the subscriber Z goes off-hook to initiate an 
outgoing call, the SSP 10a in step 140 sends a TCAP query 
message notifying the ISCP 20 of the off-hook trigger. The 
ISCP 20 checks the CPR of the subscriber Z in step 152 to 
determine if there is a queue. If incoming calls are queued, 
then the ISCP 20 instructs the SSP 10a in step 154 to route 
the outgoing call to an announcement, e.g., a busy signal or 
an announcement that outgoing service is temporarily 
blocked If there are no incoming calls in queue, then the 
ISCP instructs the SSP 10a to process the outgoing call in 
the normal manner. 

Thus, the use of the off-hook trigger minirnizes the 
number of outgoing calls from the subscriber station until 
the callers in the queue have been serviced. The arrangement 
arrangement may be modified by substituting the off-hook 
trigger in step 150 of FIG. 4 with an off-hook delay trigger, 
whereby the SSP 10a outputs a TCAP query message to the 
ISCP 20 after collecting dialed digits by the caller at the 
subscriber station Z The ISCP 20, responding to the off- 
hook delay trigger accesses the CPR for the subscriber 
station Z to determine whether the collected digits in the 
TCAP query message correspond to the stored password in 
the subscriber profile allowing outgoing calls during the 
queue interval. If the collected dialed digits match the 
password stored in the subscriber profile, the ISCP sends a 
TCAP message back to the SSP 10a via the COS link 
instructing the end office SSP 10a to play dial tone, collect 
destination digits and proceed with completion of the out- 
going call. Similarly, if the collected dial digits do not match 
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the password stored in the subscriber profile in the CPR, the 
ISCP 20 outputs a message to the SSP 10a instructing the 
SSP 10a to route the outgoing call to the announcement that 
outgoing service is temporarily blocked. 

5 Thus, the use of the off-hook trigger is useful for blocking 
all outgoing calls while a queue is in place. Alternatively, the 
off-hook delay trigger is useful for selectively blocking 
outgoing telephone calls from the subscriber station Z, 
whereby only authorized callers having an appropriate pass- 

10 word may make outgoing telephone calls during peak inter- 
vals. 

FIGS. 5A-^5C summarize an exemplary process flow for 
establishing the service profile information to be stored in 
the CPR. Specifically, FIGS. 5A-5C illustrate an interactive 

15 process between the subscriber Z and an IVR platform, 
implemented in an AIN element such as the IP 18, in order 
to supply the service information for the queuing arrange- 
ment to the ISCP. 

^ The process begins in FIG. 5A by the subscriber calling 
a predetermined number to access the service platform. For 
example, the subscriber may call a predetermined virtual 
number in order to access the services platform. Upon 
connecting with the platform, the IVR platform prompts the 

^ user in step 500 to enter the appropriate access password. 
The subscriber dials the password using the DTMF inputs in 
step 502 in response to the prompt by the IVR platform. 
After entering the password, the IVR will recognize the user 
based upon the password, and will provide a main menu in 

^ step 504 for the caller queuing service. If necessary, the IVR 
platform may output queries to the ISCP during the inter- 
active session in order to obtain additional information, for 
example, to verify the accuracy of the password. 
The IVR platform will prompt the subscriber in step 504 

35 for either a daily, weekly, monthly, or custom queuing 
service. In response, the user will provide a DTMF input in 
step 506, for example by pressing the "2" key to select a 
weekly queuing service. In response to the selection, the 
IVR platform in step 508 prompts the user for which day of 

40 the week to begin the caller queuing interval. After the user 
inputs the day to begin the caller queuing interval in step 510 
(for example, i4 2" for Monday), the IVR platform in step 512 
prompts the user to enter the time at which the caller queuing 
interval should begin. The user will then input the time to 

45 begin the queuing interval on the specified day in step 514, 
for example by pressing the sequence "0800" to specify 8:00 
in step 514. Trie IVR platform will then prompt the user to 
specify whether the time is a.m. or p jil in step 516, to which 
the user will specify the time in step 518. Alternatively, steps 

30 512 and 516 can be combined by using 24-hour time 
designations. 

After the user has specified the start time of the queue 
interval, the IVR^platfonn prompts the user m step, 520 to 
s pecify the end of the queuing interval by first inquiring 

55 whether t he qu^uin g^iriterv al'begins and"e^d Torrthe same 
day. ii me user responds~in step 522 by inputting a "1" 
indicating that the queuing interval begins and ends on the 
same day, the IVR platform prompts the user in step 524 to 
enter me^lime at^h ictTthe queui £ g"intcrval should end (see 

60 FIGr5B)rIn v respdnse, the user inputs the end time for the 
queuing interval in step 526, and after prompting by. the IVR 
platform in step 528, inputs whether the time is a.m. or pjn, 
in step 530. 

After the user has input the beginning and end times of the 
65 queuing interval, the IVR platform will typically review the 
user selections and request confirmation of the user selection 
(not shown). 
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During the interactive session, the subscriber may also telephone station. For example, referring to FIG. 3, if a caller 

specify whether there exist any priority callers that are able in step 114 enters the priority password 4 '#54321" instead of 

to bypass the queuing arrangement As shown in FIG. SB, . the conventional prompt "*66", the IS CP will update the 

the IVR platform prompts the user during the interactive CPR in step 118 by placing the calling number at the first 

session whether a bypass feature for incoming priority calls 5 queue location 620a. Thus, priority callers are able to bypass 

is desired (step~532). If the user responds in step 534 by the remaining queue from any number using the preselected 

inputting a 44 1 M for selecting a bypass feature for priority priority password. 

calls, the IVR platform prompts the user in step 536 to select ,. . . . . A „. 

an incoming priority call either by the caller's telephone According to the present invention, the advanced intelk- 

number, an input password which may be used from any 8 ent network enables queuing of a plurality of callers based 

calling station, or both. 10 on mediated access by the IS CP. As will be appreciated in 

Assuming the user in step 538 inputs the DTMF digit "3", thc ait ' me ISCP wm radiate any conflicts that may arise 

whereby priority callers may be identified either by their between multiple calls occurring simultaneously. For 

telephone number or by a password, the IVR platform in example, if a plurality of priority numbers simultaneously 

step 540, shown in FIG. 5C, first prompts the user to input request access to a subscriber station, the ISCP will manage 

the ten digit telephone number of a priority caller in step 15 the calls so that priority numbers are processed before the 

540. After the user in step 542 inputs the ten digit telephone callers in the queue. Additionally, the ISCP will mediate 

number using the DTMF input, the IVR platform in step 544 multiple triggers from the SSP 10a that may be generated 

prompts the user whether there are any other priority tele- due to different AIN services. 

phone numbers in step 544. If the user in step 546 provides The queuing arrangement of the present invention pro- 

a DTMF input indicating additional numbers, the process is 20 ^s the ability for small businesses and the like to provide 

returned to step 540 to input additional nroto. Men^ advanced call processing functions without the need for 
the process proceeds to step 548, whereby the IVR platform ive ^ equipment Moreover, the 

prompts the user to enter the priority password, beginning „ selec( £ e ______ „ llers ' 

with the pound (#) sign. The user in step 550 uses the DTMF °*7™ selective access by pnonty callers ensures 

keypad t^t the^iority password I to be used by callers ^ that important business functions are not intemipted due to 

in bypassing the queue in order to be recognized as a priority a volume of incoming telephone calls during the 

caller in the service profile. 1 ueum & intervaL 

Thus, upon receiving the priority information and verify- 10 addition, it will be appreciated that the queuing 

ing the subscriber selections in step 552, the AIN element arrangement of the present invention may be combined with 

executing the IVR platform, in this case the IP 18, terminates ^ additional services mediated by the ISCP. For example, the 

the call and supplies the information to the ISCP in step 554 queuing arrangement of the present invention may be com- 

for processing the CPR for the subscriber Z. bined with a method and apparatus for selectively blocking 

FIG. 6 is an illustration of a call processing record 600, incoming telephone calls, whereby subscribers that selec- 

generated after an interactive session with the user as tively block incoming calls are able to have the denied calls 

described above with respect to FIGS. 5A-5C. The CPR 600 35 queued for call-back at a later time. Such an arrangement is 

in FIG. 6 may also be generated by telephone network particularly effective for subscribers mat work at home, and 

personnel using the service creation environment 28 at the do not wisn to disturbed with business calls during 

time the subscriber initially subscribes to the queuing ser- evening hours, but who wish to be able to call back business 

vice. calls after the blocking interval is over A more detailed 

The CPR 600 has a subscriber profile portion 610 and a 40 dcsCTi P tion of a mcthod a* d apparatus for selectively block- 

queue portion 620. The subscriber profile portion 610 in 8 kcoinin 8 telephone calls is disclosed in commonly- 

includes a service identifier 612 that identifies the type of assigned U.S. Pat. No. 5,467388 to Redd, Jr. et at, the 

AIN service being provided, in this case a queuing service. disclosure of which is incorporated in its entirety by refer- 

The service identifier 612 illustrated in FIG. 6 specifies that ence. 

the queuing service is a weekly service that has an interval 45 While this invention has been described in connection 

beginning at Monday, 8:00 a.nx, and ending at Monday, with what is presently considered to be the preferred 

11:00 am The service profile portion 610 also includes a embodiment, it is to be understood that the invention is not 

priority caller profile that identifies priority callers that are limited to the disclosed embodiment, but, on the contrary, is 

registered to bypass the queue portion 620. For example, a intended to cover various modifications and equivalent 

priority number record stores preselected ten digit telephone 50 arrangements included within the spirit and scope of the 

numbers of callers that have assigned priorities. As shown in appended claims. 
FIG. 6, the first telephone number (301) 555-1357 has a flag We claim: 

(*) that serves as a priority flag for the corresponding *■ A P uUic telephone network for providing a queuing 

number. As shown in FIG. 3, the ISCP will identify in step service for a called party without the necessity for computer- 

124 the priority flag assigned to the priority number (301) 55 Dased queuing systems at a called party's premises, com- 

555-1357. As a result, the ISCP will send the priority prising: 

number to the originating SSP with an instruction to initiate a services control point database storing call processing 
the call. When the ISCP processes the TCAP query message data for the called party subscribing to the queuing 

from the SSP serving thc subscriber station Z generated in service, said call processing data including a queue list 

response to the terminating attempt trigger in step 130, the 60 for queued calling stations; 

ISCP will identify in step 133 mat the priority flag is set a plurality of interconnected central office switching sys- 
Hence, the ISCP will instruct the SSP to complete the call terns forming connections between a plurality of local 

corresponding to the priority number to the called line, communication lines, one of the central office switch- 

enabling the party calling from the priority number (301) ing systems having a first of said local communication 

555-1357 to bypass the queue 620. 65 lines connected thereto and serving the called party, the 

Similarly, the subscriber profile 610 includes a password one central office switching system outputting a first 

record 616 that identifies priority callers that call from any query message to the database in response to a service 
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request to provide a communication connection 
between said first local communication line and an 
incoming call on a second of said local communication 
lines, the one central office switching system outputting 
a second query message to the database in response to 
a disconnect condition detected on said first local 
communication line; 

a signaling communication system for two-way commu- 
nications of messages between the central office 
switching systems and the services control point data- 
base; 

wherein: 

in response to said first query message, said database: 

(1) outputs a first database message for said one 
central office switching system to connect the first 
and second local communication lines if the queue 
list is empty, and 

(2) stores data identifying the second local commu- 
nication line in the caller queue list if the queue list 
is not empty; and 

in response to said second query message, said data- 
base outputs a second database message to initiate a 
call between the called party and a calling station 
identified at the top of the queue list. 

2. A public telephone network as in claim 1, wherein said 
database outputs a third database message to said one central 
office switching system in response to said first query 
message and if the queue list is not empty, the public 
telephone network further comprising an intelligent periph- 
eral supplying the identifying data, said one central office 
switching system connecting said second local communica- 
tion line to the intelligent peripheral in response to said third 
database message. 

3. A public telephone network as in claim 1, further 
comprising an intelligent peripheral that supplies call pro- 
cessing data specifying a queuing interval to the database in 
response to an interaction with the called party on said first 
communication line. 

4. A public telephone network as in claim 1, wherein said 
call processing data further includes priority caller data 
identifying priority callers to be connected with the called 
party before the queued calling stations. 

5. A public telephone network as in claim 4, wherein said 
database, upon receipt of said second query message, out- 
puts said second database message to the central office 
connected to the second communication line for connection 
of the incoming call to the called party if the priority caller 
data stored in said database identifies said incoming call as 
one of the priority callers. 

6. A public telephone network as in claim 1, further 
comprising an intelligent peripheral supplying call process- 
ing data to the database, wherein the supplied call processing 
data comprises priority password data identifying priority 
calling stations to be connected with the first local commu- 
nication line before a calling station identified at the top of 
the queue list 

7. A public telephone network as in claim 1, wherein said 
call processing data further includes an outgoing call block- 
ing service, the one central office switching system output- 
ting a third query message in response to an off-hook 
condition detected on said first local communication line, 
the database in response to the third query message output- 
ting a blocking message instructing the one central office 
switching system to prevent outgoing calls on the first local 
communication line. 

8. A public telephone network as in claim 1, further 
comprising means for supplying information for a queuing 
interval to said database. 
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9. A public telephone network as in claim 8, wherein the 
supplying means comprises an interactive response means 
for collecting said information from the called party. 

10. A public telephone network as in claim 9, wherein said 
5 interactive response means comprises an interactive voice 

response platform resident in one of the central office 
switching systems, the interactive voice response platform 
supplying and receiving service information during a call 
terminated with the called party. 
10 11. A public telephone network as in claim 1, wherein said 
database outputs an activation message to the one central 
office switching system to initiate the queuing service for a 
predetermined queuing interval; and 

the one central office switching system activates a termi- 
15 nation attempt trigger and a disconnect trigger on the 
first local communication line in response to receipt of 
said activation message. 
12. A public telephone network as in claim 1, wherein said 
database outputs said first database message for said one 
20 central office switching system to connect the first and 
second local communication lines in response to said first 
query message and if said second local communication line 
corresponds to a calling station identified at a top of the 
queue list 

25 13. In a public telephone network comprising a services 
control point database storing call processing data, local 
communication lines, a plurality of central office switching 
systems forming connections between the local communi- 
cation lines, and a signaling communication system inter- 
30 connecting the central office switching systems and the 
services control point database, a method of providing a 
queuing service to a subscriber having a first communication 
line connected to the public telephone network without the 
necessity for computer-based queuing systems at the sub- 
35 scriber's premises, the method comprising the steps of: 
outputting a first query message from one of said central 
office switching systems serving the first communica- 
tion line to the database in response to an incoming call 
request from a calling station via one of said commu- 
40 nication lines; 

accessing the call processing data for the first communi- 
cation line in response to the first query message, the 
call processing data including a queue portion adapted 
to identify a plurality of calling stations in a calling 
45 queue; 

determining a relationship between the calling station and 
the queue portion and outputting a first response mes- 
sage from the database to the one central office switch- 
^ ing system on die basis of the determined relationship; 
adding information of the calling station to the queue 

portion if the calling station is not in the queue; 
connecting the calling station and the first communication 
line within the one central office switching system if the 
55 received first response message indicates the calling 
station is first in the calling queue; 
outputting a second query message from the one central 
office switching system to the database in response to 
a disconnect detection on the first communication line; 
6o accessing the call processing data for the first communi- 
cation line in response to the second query message to 
identify a first of the calling stations in the calling 
queue; and 

outputting from the database a second response message 
65 to a central office switching system serving the identi- 
fied first of the calling stations in the calling queue to 
initiate a call between the identified first of the calling 
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stations in the calling queue and the first communica- 
tion line in response to the second response message. 

14. A method as in claim 13, further comprising the steps 

of: 

outputting a third query message from the one central 
office switching system in response to an off-hook 
detection on the first communication line; 

accessing the call processing data for the first communi- 
cation line in response to the third query message to 
determine an outgoing call status; 

blocking an outgoing call by the subscriber at the one 
central office switching system in response to. the 
determined outgoing call status. 

15. A method as in claim 14, further comprising the steps 
of: 

receiving during the blocking step an override password 
input by the subscriber, said blocking step comprising 
the step of routing the outgoing call to an interactive 
voice response (3VR) unit; 

outputting from the IVR unit to the database a fourth 
query message including the received override pass- 
word; 

accessing the call processing data for the first communi- 
cation line in response to the fourth query message and 
comparing the received override password with a 
stored override password in the accessed call process- 
ing data; and 

allowing the first communication line to make an outgo- 
ing bypass call if the received override password 
matches the stored override password. 

16. A method as in claim 14, further comprising the steps 
of: 
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receiving during the blocking step an access password 
input by the subscriber, said blocking step comprising 
the step of routing the outgoing call to an interactive 
voice response (IVR) unit; 

outputting from the IVR unit to the database a fourth 
query message including the received access password; 

accessing the call processing data for the first communi- 
cation line in response to the fourth query message and 
i comparing the received access password with a stored 
access password in the accessed call processing data; 
and 

outputting a response message to the IVR unit to initiate 
an interactive session, enabling the subscriber to make 
1 changes to the subscriber profile information stored in 
the call processing data for the first communication 
line, if the received access password matches the stored 
access password. 

17. A method as in claim 13, wherein the call processing 
1 data further includes a priority calling station portion, said 

determining step including the steps of: 
comparing an identity of the calling station with the 
priority calling station portion, and 
25 connecting the calling station with the first communica- 
tion line if the identity of the calling station is stored in 
the priority calling station portion. 

18. A method as in claim 17, wherein the identity of the 
calling station is a calling station number. 

30 19. A method as in claim 17, wherein the identity of the 
calling station is determined by a priority password. 
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